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(54) MAGNETIC SENSOR AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To permit bridge connection 
without complicating structure by aligning and forming 
four spin valve type magneto resistance elements on the 
same substrate. 

SOLUTION: In this magnetic sensor, four spin valve type 
magnetio resistance elements are aligned and formed at 
vertex positions of a rhombus on a single substrate, and 
a conductor layer connecting the elements in a loop 
type on the substrate is formed. As to the magnetization 
direction of a pinned magnetic layer of each element 
which is hard to respond to a magnetic field, elements in 
the diagonal position relation have a parallel relation, and 
elements in the adjacent position relation have an 
reverse parallel relation. The element may be a spin 
valve type GMR element or a spin valve type tunnel MR 
element The magnetic sensor is manufactured by a 
method wherein a substrate is mounted on a permanent 
magnet plate 10 subjected to multipole magnetization in 
a stripe type and a film of the element 1 2 is formed or 
the element 12 is heat-treated. 



12 



H H 



12 



— 10 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



BEST 



*vwvjvBue cop" 



httD://www1 9.iDdl.nciDi.ero.iD/PA1 /result/detail/main/wAAAXHaOdvDA41 233A21 1 ... 9005/03/09 



<19)0*afcff/? (JP) 02) & ffl 4$ at & $ (A) (ll)ftfWaH&Wf&# 

#182000-338211 
(P2000-3382UA) 
(43)&H H ¥£12#12)3 8 B (2000. 12. 8) 



(51) IntCL' Wfflftt PI f-73-F*(#%) 

G0 1R 33/09 G0 1R 33/06 R 2G017 

H0 1L 43/08 H0 1L 43/08 Z 



mtm* assess ol i?D 



©i)a*## 


ftWFl 1-148441 


(7DIHBA 


000237721 










<22)ffiftB 


¥mi*£ 5BZ7B (1999. 5. 27) 




J«aKiEair*5TB36»im 






(72)&i$i# 


# 








**fBiE&r«5TB36#ll# «±«a 














<72)$&l#g 


ft* 








*D«H5«K»r«5TS36#ll^ *±«& 














(74)ft8A 


100078961 








#a± am. m 











(54) B6W0*i»] «a-fe>-D-R^©SK&*« 



(57) 



A 


B 


A 


B 


A 


B 


A 


B 


A 










m 




















-.12 
















® 
















* 






[* 












12- 


"<3> 








-12 


























































H 


H 


H 


H 


H 


H 


H 


H 


H 


— > 




— > 


€ — 


— > 


— 


— > 


< — 


— =>< 



(2) 



#B§2 0 0 0-3 3 8 2 1 1 



®&&MMt. wmmci$LmLm^y±ibm& 

m l it m&v x v. y/w ym. g m r *?t? & zmxm i 

[ii*«3] x\zyjm7m.mmm?*\ turn 

mmt. ntmmcftLfc&LM^vyittbM&mt. 
m^y±nbmitm^ y±tbTzs.mmmttm Ltc 
mm<Dx\iyA;iym h y*>m r mF?T*&%m?m i *> 
mm<uwM*yy-o 

imsm 4 ] 1 75S3 mmvwi* yvzwt 
rat^s] m?mmm3mm<D®M-byyz$im m 

[fUEOPfcfflSiHW] 
[000 1] 

Lrz®&(om%*y j *&if ; t®W£i3mcmz : t><D-e 

[0002] 

im*<mm n^m^^mir^ma^mm^y 
NiFe, c o f e mom^mtmsm^ 

(AMR) ^JfflTS&OtffcS. c©S©lKm-tr>^ 



fc*> 7 u y ^m^x-mmnj^ fc s «t ic^-r 
*. 

[0003] mi\sm<Dmi5iai<Dwm&tLTit. m 
T'^-yoBVimymzmmtzyjmt, *ajbbk 
<fc sra^o-r ^oaaic <t sjk^^epjjd 

meinSbM (AMR) ^lUfflrsiK^gln^fcfev^T 

ttxm&mttz. nm-ityytLTiz. 7y*$^« 
■zmwMitiit'mmiz&mtztcib. mimim^ 

[0004] mfiwsmsmsk (amr) it. tm& 
<tm (= msfiMftuiy&mo x i oo%) #2-3 

gmr (mmmffimzk) zmmLtcxvyAfrTm 

7m h >^^MR^?rfflv>«ia«-b>-9-*^$tiT 
[0 0 0 5] X£2"W:74!GMR£?li. WS38l?fc 

TV*. c©<fc5£Xbfy;W7'WGMRia L «, atW 

^fs^ttA^fin, fiojsj^fb^s-i o%fc 

[0 0 0 6] x^y/ovrmhy^MRm^it. 
mm-tcftLWfc<Dfa**&Mmxz>7 v-m&mt. 
immt. n^m^ic^L^Lm^y±im\tm^ 

toU ffl ; ?%h^'J>^-&fc:t$©2O(0JKttS0 

mit<D^<omnnmzi:o. m^oyhy^m^m. 

{frf£gigi*fiJJBbTv>£ 0 ^gWK^tc^fSfiSi^fl: 
^O^b^t < T ^SiitSlcB?JgtTSeia 
SW(FcMn, NiMn) WBWf ««jS««fi!*S*l 
Tl>* (^51^9- 1 0 6 5 1 4 9fi4HNR) . $fc, 
Ni Fe/Co/|g^)i (Al-A I? Os)/Co/ 
NiFe/FeMn <08UI4RjBlc«V^aQfiX<b*«t 1 

'Jv|*lP4S, B*JSfflfie[S^^E21 .489-492 (1997)# 

m . 

[0 0 0 7] cnP><Dxe>^;U7SJKMfiei^^l::te 

v^t», vy±tbm&m<DMit?3faT-mRicmzm& 

Wtt5'j£fflt1±***l (F cMn, NiMn. IrMn, P 



(3) 



200 0-33821 I 



[0008] 

[0 0 0 9] ^B#^^a4>©&Wtt7*^®5^«8 

o &m.xrzx\f>^ymmm.mm^m-mm.iz 
Tttmm^m o ta l y - kiss ifT-Etrr « c t -oh 

[ooio] ^(DHomm^mm-^nmthx, u 

£l 8 0g£;tS#fctfJf?l?2*iTl^ (1$M¥8-2 
2 6 9 6 0*§^f8#8S) . LfrU ®f£tf 

[0 0 1 1] #?gl9§CDg««\ 4®<DX¥>JW7mM 30 
[0 0 12] 

[0013] ttvxxy/wTWttsmffai&tt* n 



{in;fWK^t« L?Sft:(OiRi#^l'i*lc^x « 7 U -Hit 
[001 4] c<Dj:3afflim-by9-«, vy±tbm&m 

<D±tCf$Mt S£&&ttS# 1 r M 11 ^ F e M n <0& 5 

[0015] ex±to5atts©±KfiSc8rr5 

£33i8itt«tf N iMn^PdPtMn 3F<DStflJte?©Jf 

-&ic«. 7,V747mz&vtimhTz*MssfcWL<D±\c. 

[0 0 16] 

^»5«i o«. #®i^(Rj*' i i 8 o&m%omm<Disi 

(Rlt©»^H*V B®HJ<OK±tt±EI®iE|Rlt©EBE^H 

i 3 tciMLfc feoTt, «tv^ u ft^iRiti'/aLftffflu 

v^5SH5^^SjiB?iJ L /-c^BET* t «t ^„ 0 2 Ic^T J: 
4<i<DK^$i^l 2 (^®~©) T*7U-y 

m 3 t^r «fc 5 ft, n m?® t tg?©*< a w$.v>n 

[0 0 17] TSi:, S : ?®i:®aE4<DK© (a) ~C 

(b) &5mmmvkm*zz.h\z%.z>. *c 
m-sfiUitt4ffi<oxe>/^i/7^5ttM» 

v>fcfBnm 0 0 fix kT y/^7 J fJ h > *;l/M R MTZ 



(4) 



#^200 0-33821 1 



[0 0 18] xe>^;l/7SGMR^(DS*^fi!t£0 
09%07tC^-To Ctttt. g«2 0±fc, Tim 2 2 

(Ta, Z rig) . 7UHWMI2 4 (NiFelXli 
CnFe, Co, CoF ft RID . 6 

(Cui) , @SS2 8 (C o F e, Co, C o F e B 
mXteN i F e®fr5&*fc?>'±J&lKt4Jl3 0, RtfF 
eMn, IrMn, P t M n®©£&»14Jf3 2) , U 
WM3A (Ta®) **©Ji>?TiSJiLfc«fi!i?a5*. io 

[00 1 9] $fc, Xi;>'/Vl/71?h>^;l'MK*?«D 
S*^tSB?O^S8Jc^T. CtUi. g«4 0±fc, 
T«i4 2 (T a, Z ri) , 7>J-»KttJl4 4 (N i 
FelXliCoFe, Co, C o F e Bit) , J6$t@4 
6 (Ah 0 3 I), WfeMA 8 (CoF e, Co, C 
oFeBiXliN i F e»5.SSe>±i6Iffl| 5 
0, RtfFeMn. IrMn, PtMn®©£&fl£ttB 
5 2) , &HS5 4 (Ta®) *flWLfc«J«T'4&S. 20 
W*t& •W*M«TiWS3W*ofc7'J-i«!Hl4 

Wii-A-M 8*w?nTv>5. 

[00 2 0] 

[sa&ey] »mm 1 - 1 ) si stiLkfctHM s i o 
2 * 2 0 0 0 km®.?** ^t. »«?*weEB-r« 

ttiS (Ta®) /7'J-»ttJi (N i Fei) 30 

&bji (cuflg) zmmmrzo s®<djp?«, t* 

■ Ta : 5 OA, 7UHK1SWN i Fe : 120A> # 
[002 1] *lcMK*X y^«Lfc*MK5± 

<D*WTe>±»BlttJI (N i F el) /£3£58ttJI 
(FeMnI) (Ta®) SKUtaKHrs. * 

®©JP2«, e>±*«ttJlN i F e : 3 0 A, SMM 40 
t&lFeMn : 9 OA. SUTa : 5 0AT£-5o * 

aiu #m<*® (A g ®) m&tz. 
[0022] cotmaVEaun*? m i ©«? i & 

tf2) fc'.tiEV (1 0 0mV) fcEPiniLT, ttftliEtiS 
? (■ 1 <D4f£f 3 Rtf 4 ) Wf«JHc JW 37'J *y S?W 
*mE%9J^Lfto f®Jg& @ 9 fc^T Win 

[0 0 2 3] (%lfittl-2) S i£fiLk£fftSUiS I so 



02 £2oooAjBfiit-r-5„ iw=» 4M»*aewEwt 

i5fc*WK5K*«W*. *©«ST\ T«* (T 
a®) /7y-Kffli (N i F e ®) /tm^MM 
(Cu®) «rJi^jR®-rS. &®<0gStt> TH&ST 
a : 5 0 A. 7'J-JKttSN i F e : 1 2 0 A, IRKtt 
&JWlCu : 3 0AT3feSo 

[0 0 2 4] M^DWW9 OgS&a-fcSK 

9 0 finnis** fcjfcfcaffis**^-* >^rtfcK 
^ssT-e^itfefitttts (n i f ei) /Bsssmm (F 

eMn®) /fHU (Ta®) «JB&j£B?«. £®© 
JPStt, tfXihftffittSN i F e : 3 0 A. fcmffiM 
F eMn : 9 OA, &HBT a : 5 0At£3„ *U 

U (Agg) «gj«T*. 

[0 0 2 5] S3MlttHTtr>Jh««ttJH*HSbTV^ 

<Pi$iP£SS-f cfclcfcD, ttR£Alc tr >±&KttJI£ 

2 o ox:t« i mmmvis&fttz. mmt. * 

h7'i7l«fciiLft*WJffi±tli««r«Cl: 
TffliwrfS. *4UK5fcLTB, 2 0 0X^*5^X^8 
JMtfSflfcT * 52-17&SmCo «E*/BV\fc. 

[0026] c (Dgmomenta^f tcSE v (100 

mV) SrEPtaU tB7J'.liffi«l?IIUT8ISHc3*TS7 , Uf 
[0027] (1688002- 1) S iS«±iclfeiiWS i 

0 2 % 2 0 0 0 AjgfiK? 5„ ^fc**?«0KE»r« 

(Ta®) /7U-«ttg (N i Fel+CoFeD 
*W^«lirr*. ^®OJ??«. THk^Ta : 5 OA, 
7 'J-lKttMN IFc:i20A, CoFc:3 0AT 

<fcv^ 0 CCTA 3 Afi£®T5. ^LT^S 

<t»K«l»)tf U ffii, *§ePT2 4 OlMfiWU A 1 
m&ltZVTA 12 Os ®JC-T-5. 75Xv»fk-f>S 

[0 0 2 8] fflR*X h5W7»atLfc*WK 



(5) 



f$Bi20 00-33 8 2 1 1 



fc. C©WC-fcfX[tfc8i1£M (CoFclJJi+NiFc 
M) /SHttttH (FeMnI) /<8M (Tail) * 

H^fiStiits. &K©Ji3«> eyjtfcjBttJiCoF 

e : 30A, N i F e : 3 0 A, £8®ttJlFeMn : 
9 OA. §iiTa : 5 0AT?*So *t/C, 

(AgH) fc^Ac**. 

[0029] cofflftvmKentiat&Tkmmv (100 

mV) fcEtttoU «#fc»LT7'Jy->*attj*E«!l3£ 
Lfc„ *OH», 01 o^f<tat, SHUftftlcttL. 10 

[0 0 3 0] (H»0!l2-2) S i»«±fcffeBUiS i 

oi ^2oooamt«. &\z&mttwmmtz> 

(Talg) /7U-5tttt© (Ni FeJg+CoFeU) 
%«i#/K§i*So ZmomSlt. TifcJiTa : 5 OA, 
7'J-IttlNi Fe : 1 20A. CoFe :30AT 20 

«fcl\ CCT-A 1&J1R*1 3Afi£Hf5. ^LT^:« 
if>fc3K9ttU *ftifn*2 4 0l$P8fil!?U A 1 

KHMkS«TA 12 03 JUKI'S. 

[0031] mfo^mm 9 0 as&s «t 3 

ttx ^£9 0g®f£2tf fc^aSIS**^ i- y^rt 
IciSgLTfct, ^0±^S«^rlS-&-5^T'fT^fc. so 
CCD«S-eif>±fe?Ktt« (Co F el+N i F eH) 
/SSIKttS (FeMnS) /£H« (T aD %IUk 
fj&KTs. tf>±ft»1i®C o F e : 3 

OA, N i F c : 3 0 A. raHRttMF c Mn : 9 0 
A, iiil'a : 5 0AT&*. ^LT. CtiSOJS? 
P.g*&l^5<k5fc**7Uvx*;&fi5U #mf*S (A 

[0 0 3 2] £8mi^T*e>iLi6mttJf£@J£LT^ 

^^^bst c f: i »> , jk^^(ri fc e >±*ants% 40 
2 0 0 -c-eft 1 u^&fcyiL&ftT s. BB^a. x 

T'91iPT5o LTtt. 2 0 0"ClCi3V'Ttffii 

^MfS2 2-l 7&SmCo»££j|JWc. 



[0 0 3 3] tOMtOfliEfflMSl? Kl'.tiEV (10 0 
mV) fclfrtaU ^^bT^U-y^ai^mE^SiJS 

Lftc ^ofsm. hi ofcavrofcra*. Bitoai^tj* 
cfc*^T'trc. 

[0 0 3 4] ±IE©&^0IJfc*5l/>T«. ifHHBfiXH:* 

LTSSfcTS. 
[0 0 3 5] 

[ftiJOi&iU] *5lSJPJ«± 1 B©«fc-5 KffifiXLfcSm-tr:*' 

UT7U •y^^rffltrc fc#TtL /J#fl:»:iU iKJWS 
[0 0 3 6] tfc#5MU;:<i:ft{;r, M-MfeJbfc 4 

[02] tim*>v-Kmz>7v y itmmwmm* 
[03] \z *5it 5^h7^ 7«ic«stt t 

[0 4] &Xtf>/W7«tUS^?©tt;MIW-S 

$xffi<D1S14I&0.l§0. 
[0 5] #f£^K:&5xeyA/l/7SGMR^P£«V> 

[06] *^fC«5XVf>/^l/7Sh^;l'MR^? 

[0 7 ] 7. e W W7f? GMR ^©fcWttS5Zi©-0!l£ 

[0 8] xe>/^7lf>^MRifOfi|j)l<0 

-0!l*^tf»f80., 

[09] ^mz&z^yiy'WTWQUKmttm^ 
fcatai-t y-y-omtiwito-ey^TS-r.ijinijH. 

[010] ^%Wt^5Xlf>^;l/7PFV*;l/MK^ 

[^OUiW] 
1 0 

l 2 Xt>A;l/7Sfitt^fiJitS? 
l 4 WQ^S 



(6) 



2000-33821 1 




[02] 

r 



12' 



12- 



* 

<2) 



-12 















<3> 




® 



-12 



[03] 



A 


B 


A 


3 


A 


3 


A 


3 


A 


3 










I* 






















^12 




































1*1 




1* 














12- 






[<2> 


-12 






































-12 










H 


H 


H 


H 


H 


H 


H 


H 


H 


H 












< — 











-10 




[06] 




28 : S3** 



20: mm 

4 



[07] 



Tatt 



Fefln. Irin. PtinJBI 



NiFeB 



CoFe.Co.CoFeBft 



CuB 



CoFB.Co.CoFeBfil 



NiFeR 



Te.ZrB 



<-34:ffM 

-32 



J30:tf>Jtfttttt9 

-26: 

j24:7«J-Ott» 
22:TttJ» 



48: SX* 



40:** 

-s — 



[13 8] 



Toft 



Fein. lrHn.PtHnB 



NiFeB 



CoFe. Co. CoFeBft 



CoFe.Co.CoFeBB 



NiFeft 



Te.ZrB 



50:e>jLAfflt4ll 
46:ft»Jf 
44: 7 U-tttt« 

•42.-TU 




»ff(Oo) 



(7) 



NH2000-3 3 82 1.1 



mi o] 











f— 


10- 


E 




•50 


\ 


50 


»#(0e) 






- -10 





X£«KB*r«5TS36*ii* g±«M X£ftiiBtm5TS36*ll? S±«« 

F£— 2G017 AD55 AD62 AD63 AD65 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: : 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



